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the vagus nerve-endings in the lung, for It occurs after the vagus
nerves are severed. Fredcricq has always maintained that apnoea has
a chemical rather than a nervous origin ; he attributed it, however, not
to over-oxygenation of the blood, but to a lessening of the carbonic
acid which is swept out of the body by the powerful respiratory efforts,
Haldane and Priestley corroborated this view by their important
researches.
They found that, under constant atmospheric pressure, in man the
alveolar air contains a nearly constant percentage of carbon dioxide
in the same person. In different individuals this percentage varies
somewhat, but averages 5-1 per cent, of an atmosphere in men, and
4 -7 in women and children.
With varying atmospheric pressures the percentage varies inversely
u.s the atmospheric pressure, so that the pressure or tension of the
carbon dioxide remains constant. The oxygen pressure, however,
varies widely under the same conditions.
These observations and the next to be immediately described
furnish the chemical key to the cause of the amount of pulmonary
ventilation, and play an important part in conjunction with the
respiratory nervous system in the regulation of breathing, For the
respiratory centre is not only affected by the impulses reaching it by
the vagi and other afferent nerves, but it is also very sensitive to any
rise in the tension of carbon dioxide in the blood that supplies it. The
changes in the tension of this gas in the arterial blood are normally
proportional to the changes in the carbon dioxide pressure in the alveoli,
and the changes in the lung alveoli are transmitted to the respiratory
centre by the blood. They found that a rise of 0-2 per cent, in the
alveolar carbon dioxide pressure is sufficient to double the amount
of alveolar ventilation during rest. During work the alveolar carbon
dioxide pressure increases slightly, and the pulmonary ventilation is
consequently increased.
Changes in the oxygen pressure within wide limits have no such
influence ; the normal chemical stimulus to respiration is, therefore,
an increase of carbon dioxide, and not diminution of oxygen. If these
limits are exceeded, as when the oxygen pressure falls below 13 per
cent, of an atmosphere, the respiratory centre begins to be excited
for want of oxygen. Physiologists now agree that fatigue products,
such as sarcolactic acid, assist the carbon dioxide in stimulating the
respiratory centre. The important stimulus is not any particular acid,
but the total hydrogen-ion concentration.
In connection with the relative importance of the nervous and.
chemical factors in breathing, F. H, Scott has shown that the principal